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English Translation of JP, 60-189938, A 

* NOTICES * 

1. This document has been translated by computer using translation software, 
PAT-Transer V7 produced by CROSS LANGUAGE CO. LTD. So the translation may not 
reflect the original precisely. 

2. The word which can not be translated is expressed by Japanese character. 

3. The drawings are not translated. 



WHAT IS CLAIMED IS: 

1. A pressure-sensitive adhesion bond film is stuck in the surface of this wafer 
on polishing a second surface of a semiconductor wafer, in protection manner of a 
semiconductor wafer exfoliating this adhesion bond film after said <D rubbing, 

protection manner of a semiconductor wafer, 

wherein before, from pressure-sensitive adhesive layer having character it stiffens 
by the light exposure which said <D pressure sensitivity adhesion bond film was 
instal led in on support of optical transparency and this support, and to make three 
dimension stock work, exfoliating this adhesion film after rubbing, light is 
irradiated on this adhesion film. 

2. A pressure-sensitive adhesion bond film has 180 ° burble adhesive force of 
200-1000g /20mm as against a semiconductor wafer first surface before light 
irradiation, this adhesive force is protection manner of a semiconductor wafer as 
claimed in i5H^ (1) term of the patent call that it is in lower than 150g /20mm 
in I ight postirradiation. 

3. Protection manner of a semiconductor wafer as claimed in i5H§£ (2) term of the 
patent call which coating did the pressure sensitive adhesives composition which, 
at a minimum, it was essentially based on 1-100 low molecular weight compound part 
by weight which had 2 and 0.1-5 phototni t iator part by weight, and included a 
photopo I yrner i zab i I i ty carbon - carbon double bond in 100 data base polymer part by 
weight, molecule, and pressure-sensitive adhesive layer was installed in. 

4. Semiconductor wafer protect ion manner as claimed in i5H^ (3) term of the patent 
call that it is than 1.4 times of gel fraction before the light exposure which the 
gel fraction 55 is more than % by weight, and pressure-sensitive adhesive layer wins 
by light irradiation. 
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DETAILED DESCRIPTION OF THE INVENTION 

When the semiconductor wafer that this invention finished the formation of IC element 
is polished, manner to protect this wafer is related to. 

Generally, in manufacturing process of a semiconductor wafer, back of this wafer 
is pol ished it is thin as possible, and to do the wafer which finished the formation 
of IC element uniformly , for example, a wafer of thickness of around 0. 5mm is done 
with thickness of around 0. 2-0. 3mm by this rubbing. 

After coating was used as a T) wafer surface, and having formed coat so that a 
semiconductor wafer was damaged in this rubbing process, and a formed wafer surface 
of IC element prevented hurt <D, back is polished, after the -f) rice paper sheet 
which removed this coat by solvent after rubbing was laminated as spacer in a wafer 
surface, and having pol ished back, after having stuck a pressure sensitivity adhesion 
film on the cormorant) wafer surface which removed this sheet, back is polished, 
manner to exfoliate had this film stolen after rubbing. 

However, 

A wafer surface was hurt in rubbing, and cracking produced, and a wafer was not able 
to perform enough protection of a wafer so that thickness of coating sheet was usual ly 
done with less than 10Mm by manner of a by face of working properties of film 
formation. 

In addition, 

Reinforcement effect as opposed to a wafer was insufficient so that rice paper sheet 
did not bond even manner of the E to a wafer, and a wafer could be lacked in, and 
it could be broken, and the protection of a wafer was not enough. 

In contrast 

Good protective effect is provided, and, as for the manner of the cormorant, 
thickness accuracy of a wafer by rubbing has an advantage to be good to usual ly st ick 
a pressure-sensitive adhesion bond film of thickness on a wafer surface to around 
80 Aim. 

Adhesive force of a pressure-sensitive adhesion bond film used by this manner is 
controlled by size of the dimension which, besides, do not cause difficulty in 
exfol iat ion of an adhesion f i Im after rubbing in surface of a wafer and the size which 
can be bonded we 1 1. 

However, 

In this approach, there is problem to be easy to produce dispersion in adhesion bond 
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state of the f i I m by surface appearance of a semiconductor wafer, there was case and, 
for example, protection of a wafer in rubbing was insufficient, and exfoliation 
working properties after rubbing f el I or a situation to be damaged produced a wafer 
in exfol iation. 
Thus, 

As a result that these inventors examined zealously for the purpose of solving this 
problem in manner of the cormorant, if this invention is made, it is ivy in a solstice. 
In other words, 

This invention sticks a pressure-sensitive adhesion bond film in the surface of this 
wafer on polishing a second surface of a semiconductor wafer, before, from 
pressure-sensitive adhesive layer having the character which it stiffens by the I ight 
exposure which the pressure sensitivity adhesion film was installed in on support 
of optical transparency and this support in protection manner of an exfoliating 
semiconductor wafer, and make this adhesion film three dimension stock work after 
the rubbing, exfoliating this adhesion film after rubbing, protection manner of a 
semiconductor wafer including irradiating I ight on this adhesion film is concerned. 

This adhesion film bonds to a wafer surface regardless of surface appearance of a 
wafer in rubbing well, and, according to the protection manner of this invention, 
a superior protection feature can be shown to be able to do adhesive force of a 
pressure-sensitive adhesion bond film to use with enough size with disregard to 
exfoliation working properties after rubbing. 

On the other hand, 

Because light is irradiated from the support side of this adhesion bond film, and 
pressure-sensitive adhesive layer is rigidif ied, and three dimension stock work makes 
become, after rubbing, cohesive power rises to this adhesive layer, adhesive force 
for a wafer surface of an adhesion film largely fal Is to lose binding capacity with 
this almost. 

Because of this, 

Break away of this adhesion bond film can be performed regardless of surface 
appearance of a wafer easily. 
Thus, 

Good protective effect is provided regardless of surface appearance of a wafer and, 
according to the protection manner of a semiconductor wafer of this invention, is 
superior in exfol iation working properties of a pressure sensitivity adhesion film 
after rubbing. 

For support of the optical transparency which constructs a pressure-sensitive 
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adhesion bond film to use in manner of this invention, plastics films such as 
polyvinylchlor ide, polyethylene terephthalate, polyethylene, polypropylene are 
given. 

It had better be usually assumed around 1 0-1 00 m m for thickness of this film. 

Pressure-sensitive adhesive layer having character it stiffens, and to make three 
dimension stock work uses the pressure sensitive adhesives composition that, at a 
minimum, low molecular weight compound (referred to as having two 
photopolymer i zabi I ity carbon - carbon double bonds, photopolymerizabi I ity chemical 
agent) and photoini tiator are blended by the end of molecular by pressure sensitive 
adhesives of, for example, normal rubber system or acryl system, and it is, and it 
is formed by I ight irradiation instal led in on support of this optical transparency. 

The rubber system or pressure sensi t i ve adhesives of acryl system do acryl ic pol ymers 
such as natural rubber, rubber system polymer such as various synthetic rubber or 
poly (meta) acrylic acid alkyl ester, copolymer izat ion thing with the other 
unsaturated monomer which are alkyl acrylate ester and this and copolymer izat ion 
possibility (meta) with data base polymer, poly isocyanate chemical agent, 
crossl inking agent as shown in alkyl etherif ication melamine chemical agent are 
blended as necessary by this. 

In addition, 

The data base polymer may have a photopolymer izabi I i ty carbon - carbon double bond 
in molecule. 

The molecular weight 5, 000 are the following and the molecular weight had better 
be usually extent equal to or less than 10,000, and preferably number of a 
photopolymer izabi I i ty carbon - carbon double bond of intramolecule had better use 
2-6 things as the photopolymerizabi I ity compound so that three dimension stock work 
of pressure-sensitive adhesive layer by light exposure is done efficiently. 

For example, tr imethylolpropane triacrylate, tetramethylolmethane tetra acrylate, 
pentaerythri tol triacrylate, pentaerythr i tol tetra acrylate, y^V^l'JX'J h- 
Jl/tytKn + y^^T^'JU-K v^>^xijxg I — 'J Lx- h are 
nominated for such a particularly preferred photopolymerizabi I ity compound. 

In addition, 

1.4- butylene glycol Zia chestnut rate, 1.6- hexanediol diacrylate, polyethylene 
glycol Zia chestnut rate, commercial oligoester acrylate are nominated for other 
photopolymerizabi I i ty compounds. 

One kind of a house of the compound may be used as a photopolymerizabi I ity compound 
alone, and higher than two kinds may be used together, the used amount had better 
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be done with field of 1-100 part by weight for 100 usually data base polymer part 
by weight. 

When too wi th a I i tt le this 1 1 these used amount, three-dimensional stock work by I ight 
irradiation of pressure-sensitive adhesive layer becomes insufficient and dimension 
of depression of adhesive force of a pressure-sensitive adhesion bond film is too 
smal I and is unfavorable. 

In addition, 

It is unfavorable so that plast icizat ion of pressure-sensitive adhesive layer is 
remarkable, and necessary adhesive force is not provided in semiconductor wafer 
rubbing when too with much th i s 1 1 these used amount. 

For example, for the photoini t iator, isopropyl benzoin ether, isobuty I benzoin ether, 
benz Hue non, Mr. mi Hiller ketone, chlorothioxanthone, dodecyl thioxanthone, 
dimethyl thioxanthone, diethyl thioxanthone, aceto Hue non diethyl ketal, benzil 
dimethyl ketal, a - t Hn + yy^> W\3ris)\s~?T.—)Wr h>, two - th'P*y>f 
Jl/7i-^P/t> are given, independent, or one kind of these houses should be used 
in blending of higher than two kinds. 

For used amount of this photoini tiator, it had better be usually done for 100 data 
base polymer part by weight with extent of 0.1-5 part by weight. 

When too wi th a I i tt le this 1 1 these used amount, three-dimensional stock work by I ight 
irradiation of pressure-sensitive adhesive layer becomes insufficient and dimension 
of depression of adhesive force of a pressure-sensitive adhesion bond film is too 
smal I and is unfavorable. 

In addition, 

Not only effect to balance with it when too with much thisl [these used amount is 
not provided, it is unfavorable so that this photo polymerization disclosure agent 
remains behind in the surface of a wafer. 

In addition, 

Amine compound such as triethy lamine, tetraethyl pentaamine, dimethylaminoethanol 
may be used together as photo-induced polymerization accelerator with this 
photoini tiator if necessary. 

This composition is applied on support of the optical transparency pressure 
sensitive adhesives composition each component is mixed, and to become is used, and 
to form pressure-sensitive adhesive layer, it should be heated as necessary. 

In this way, 

It had better be usually 5-100 Aim for thickness of formed pressure-sensitive 
adhesive layer. 



6/10 



In addition, 

In this pressure-sensitive adhesive layer, 1 00% modulus (20 degrees Celsius) had 
better be usually equal to or less than 10kg/cm2, and, in addition, digestion gel 
fraction 55 which it is done, and is demanded is usual ly under % by weight in toluene 
for 24 hours, and degree of swelling of gel had better be higher than 20 times. 

Protection manner of a semiconductor wafer of this invention uses the pressure 
sensitivity adhesion film that it is from support and pressure-sensitive adhesive 
layer of the optical transparency, and it is performed. 

After at first, in this manner, having stuck the pressure sensitivity adhesion film 
on the semiconductor wafer f i rst surface which finished the formation of IC element, 
back of a wafer is polished. 

After rubbing, dimension usually irradiates light of wave length of 180-460nm by 
high pressure mercury lamp, extra-high pressure mercury lamp from the support side 
of an adhesion bond film for 2-180 seconds, subsequently this adhesion film is 
exfoliated from a wafer surface. 

180 ° burble adhesive force (for peel rate 300mm/) as opposed to a semiconductor 
wafer f i rst surface of the pressure-sens i t i ve adhesion bond film is usual ly 200-1 OOOg 
/20mm before light exposure. 

Because of this, 

In rubbing of a wafer, this adhesion bond film bonds to a wafer surface well, it 
is for, besides, this adhesion bond film to function as shoes Chi I Ion effectively, 
and development of break-down of a wafer and streak of a wafer surface can be prevented 
effectively. 

In addition, 

An adhesion bond film and an adhesion bond with a wafer surface are good, and there 
is not this thing that rinse water in rubbing invades between, and it can be assumed 
that thickness accuracy of a wafer by rubbing was superior stably. 
On the other hand, 

When it is irradiated light as for the adhesion bond film, because 
photopolymerizabi I i ty compounds polymerize, and radical occurs, and this polymer and 
photopolymerizabi I i ty chemical agent respond data base polymer, an adhesive layer 
stiffens, and, in pressure-sensitive adhesive layer in this film, it is made three 
dimension stock work. 

In addition, 

Neighbor and this gel fraction 55 usually means that it is than % by weight more 
than about 1. 4 times before I ight exposure the gel fraction which digestion is done 
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for 24 hours, and is demanded from toluene in an adhesive layer with three-dimensional 
stock work here. 
In addition, 

As for the adhesive layer after I ight irradiation, the above and degree of swel I ing 
of gel demanded similarly had better become lower than normal 18 times. 

As thus described force of coagulation of an adhesive layer is compared before I ight 
exposure by becoming three-dimensional stock work, and it is remarkable, and it rises, 
100% modulus (20 degrees Celsius) usually becomes than 20kg/cm2. 

Most of the adhesive property of an adhesive layer is lost with this, and adhesive 
force of an adhesion bond film largely falls , as for 180 ° exfoliation adhesive 
force (for peel rate 300mm /) for semiconductor wafer surface at this time, it is 
usually in lower than 150g /20mm. 

Because of this, 

Break away from a wafer surface of an adhesion bond f i Im can be performed regardless 
of surface appearance of a wafer easily. 
An example of this invention is mentioned below. 
In addition, 

It means part by weight that there is with department in the following. 
Example 1 

Copolymerizatton could put 100 parts of butyl acrylate, acryloni tr i le five parts 
and combination composition comprising five parts of acrylic acid in toluene, and 
acryl system copolymer izat ion thing of number average molecular weight 300, 000 was 
got. 

Five parts of polyisocyanate compounds (commercial name 3P^— h L made in 
Japanese polyurethane company), v^V^x'jx'J | — t K P + y^>^7^ "J 
\y— V 15 parts and one part of a - t K □ + y y ^ □ ^+^1/7X^1/^ K > were 
added in 100 parts of this inter-polymerization things, and it was synthesized, and 
pressure sensitive adhesives composition was prepared. 

Coating does this composition for the purpose of thickness of an adhesive layer 
becoming 30/zm on one side of a polyethylene terephthalate f i Im of thickness of 50 
Aim, it was heated at 130 degrees Celsius for three minutes, and a pressure sensi t i vi ty 
adhesion f i Im was got. 

After thickness stuck this adhesion bond f i Im in the surf ace of a semiconductor wafer 
of 0. 5mm in magnitude of formed a diameter of 5 inches of IC element, back of this 
wafer was polished by conventional method. 

A wafer was broken in this rubbing and was not missing, and a wafer surface was not 
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damaged either. 
In addition, 

Water did not need to invade between a wafer and adhesion bond films. 

After, after rubbing, having i r radiated I ight from distance of 15cm in high pressure 
mercury lamp (40w/ cm) from the polyethylene terephthalate f i Im side of the adhesion 
bond film for 20 seconds, an adhesion film was exfoliated. 

Performed this break away extremely easi ly, and cross stainingof pressure-sensi tive 
adhesive layer to a wafer surface was not recognized, too at all. 

In add i t ion, 

The thickness of a wafer after rubbing was the thickness that was uniform at 0. 25mm 
general ly. 
Example 2 

Five parts of polyisocyanate compounds (of example 1 and the same), pentaerythr i tol 
triacrylate 20 parts and 0.5 parts isobutyl benzoin ether were added in 100 parts 
of acryl system inter-polymerization things (of example 1 and the same), and it was 
mixed, and pressure sensitive adhesives composition was prepared. 

This compos i t ion was used, and example 1 and a simi lar ly pressure-sensi tive adhesion 
bond film were made. 

After having stuck this adhesion bond film in the surface of a semiconductor wafer 
same as example 1, a second surface of this wafer was polished. 

After having irradiated I ight same as example 1 on the adhesion bond f i Im after this 
rubbing, an adhesion bond film was exfoliated. 

Performed guard of a wafer in the rubbing same as example 1 well, and exfoliation 
working properties was good again, too, and a wafer surface was got on, and remainder 
was not recognized, too. 

In addition, 

The thickness of a wafer after rubbing was the thickness that was uniform at 0. 25mm 
general ly. 

Comparative example 1 

Pressure sensitive adhesives composition is prepared wi th example 1 simi larly except 
that 15 parts of y^lU^U h-Jl'ES t KP*i>^>^7^ U \s— h and one 
part of a - t K □ * v v O □ "\ + *s )V 7 x - JKr f- > were not used, this 
composition was used, and a pressure sensitivity adhesion f i Im was made with example 
1 simi larly. 

After having stuck this adhesion bond f i Im in the surface of a semiconductor wafer 
same as example 1, guard of a wafer was able to be performed same as example 1 wel I 
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when a second surface of this wafer was polished. 

1 1 was strong, and an adhesion bond f i Im and an adhesion bond wi th a wafer were not 
able to exfol iate when this adhesion bond f i Im was going to be exfol i a ted after rubbing 
from a wafer surface. 

Next 

After having i rradiated I ight same as example 1 from the polyethylene terephthalate 
film side of this adhesion bond film, burble was difficult same as the case when an 
adhesion bond film was going to be exfoliated, but a wafer was damaged when, even 
more particularly, it was going to exfoliate strongly. 

Comparative example 2 

It is added, and ten parts of polyisocyanate chemical agent (of example 1 and the 
same) is mixed in 100 parts of acryl system inter-polymerization things (of example 
1 and the same), and pressure sensitive adhesives composition is prepared, coating 
does this composition for the purpose of thickness of an adhesive layer becoming 10 
Mm on one side of a polyethylene terephthalate film of thickness of 50 Mm, it was 
heated at 130 degrees Celsius for three minutes, and a pressure sensitivity adhesion 
film was made. 

After having stuck this adhesion bond film in the surface of a semiconductor wafer 
same as example 1, this wafer and an adhesion bond between things of an adhesion bond 
film were insufficient and rinse water invaded this interval when a second surface 
of this wafer was polished by conventional method. 

After rubbing, it was possible for the burble from a wafer surface of an adhesion 
bond f i Im easi I y, but the thickness of a wafer after rubbing was heterogeneous wi th 
0. 24-0. 26mm by penetration of aqua in rubbing. 

A test 

<1 80 ° burble adhesive force) 

180 ° exfoliation adhesive force (for peel rate 300mm /) for example 1,2 and 
semiconductor wafer surface of a pressure-sensitive adhesion bond f i Im provided with 
comparative example 1,2 was measured. 

In addition, after the adhesion bond film was stuck on a semiconductor wafer, and 
having i rradiated I ight from distance of 15cm in high pressure mercury lamp (40W/cm) 
from the polyethylene terephthalate f i Im side for 20 seconds, the adhesive force was 
measured. 

<100X modulus) 

Coating does example 1,2 and pressure sensitive adhesives composition used with 
comparative example 1, 2 for the purpose of thickness becoming 10Mm in the surface 
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of a polyethylene terephthalate film of thickness of 50£im that each exfoliation 
treatment was put for, after having dried at 130 degrees Celsius for three minutes, 
cross section got specimen of threadiness of 0. 5mm2 by it was cut in size of 50mm 
*50mm, and stick, gathering up. 

100% modulus in 20 degrees Celsius was measured for this sample bar. 
In addition, 

After having irradiated light in assumption same as the above in this sample bar, 
similar 100% modulus was measured. 
<gel fraction, degree of swelling) of gel 

After coat ing dried in the case of a sample bar respect ive I y in the pressure sensi t i ve 
adhesives composition for 100% modulus si mi larly, a thing cut in size of 50mm *50mm 
was done with specimen. 

Digestion did this sample bar in toluene for 24 hours, and gel fraction and degree 
of swelling of gel were examined. 

In addition, 

After having irradiated light in assumption same as the above in this sample bar, 
digestion did this in toluene for 24 hours, and degree of swel I ing of gel fraction 
and gel was examined. 

The test result was shown in the following table. 
In addition, 

A column shows measured value before light irradiation in the following table, B 
column shows measured value of light posti rradiation. 

Perform protect ion of awafer regardless of surface appearanceof awafer effectively > 
to be able to adhere a pressure sensitivity adhesion f i Im and a wafer in rubbing of 
a wafer according to the protection manner of a semiconductor wafer of this invention 
strongly, and, as is apparent from the example and a comparative example, exfoliation 
of an adhesion f i Im from a wafer surface can be performed extremely easi ly by, besides, 
irradiating light from support side of the adhesion film after rubbing. 

In addition, 

As thus described three dimension stock work becomes by I ight exposure, and cohesive 
power is remarkable, and pressure-sensitive adhesive layer of an adhesion bond film 
rises to what can perform break away of an adhesion bond f i Im easi ly, that the reason 
is because adhesive force for semiconductor wafer surface of an adhesion f i Im largely 
falls with this is understood. 
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(54) PROTECTIVE METHOD OF SEMICONDUCTOR WAFER 

(57)Abstract 

PURPOSE: To prevent the deterioration of workability on peeling or the damage of a wafer on peeling by 
constituting a pressure-sensitive adhesive film by an optical transmitting supporter and a layer, which is formed on 
the supporter, is cured by optical projection and has three-element reticulating properties, and projecting beams 
before the adhesive films is peeled. 

CONSTITUTION: A plastic film consisting of polyvinyl chloride, etc. is used as an optical transmitting supporter. A 
mixture in which a low molecular weight compound, a molecule thereof has at least two photopolymerizing carbon- 
carbon double bonds, and a photo polymerization initiator are compounded to pressure- sensitive adhesives such as 
normal rubber group or acrylic group ones is employed as a pressure -sensitive adhesive layer, which is cured by 
optical projection and has three-element reticulating properties. With a photopolymerizing compound, molecular 
weight thereof is brought to approximately 10,000 or lower, and it improves the efficiency of reticulation. A 
pressure-sensitive adhesive film is stuck to the surface of a semiconductor wafer to which an IC element is 
formed completely, and the back is ground. The back is ground, beams are projected by a high-voltage mercury-arc 
lamp, etc. from the supporter side of the adhesive film, and the adhesive film is peeled from the surface of the 
wafer. 
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